ABSTRACT. Measurements of 14C0 in the lower troposphere show a well-defined seasonal variation between 11 ± 1 molecules cm-3 in summer and 25 ± 2 molecules cm 3 in winter at 51 ° N. The concentration at 27 ° N in summer is found to be 4.2 ± 0.7 molecules cm-3. From these data and published 1200 measurements, the average concentration of OH radicals in the troposphere is calculated to be 6.5 ± 2.5 X 105 molecules cm-3 using a 2-D time-dependent model. The corresponding 12C0 lifetime is two months; the 14C0 lifetime is five months.
INTRODUCTION
McKay, Pandow, and Wolfgang (1963) demonstrated that at least 95 percent of the 14C produced in the earth's atmosphere by cosmic ray neutrons reacts with 02 immediately after the nuclear reaction to form 1400 rather than 14C02. The same authors reported the first measurements of tropospheric 1400.
Weinstock (1969) and later, Weinstock and Niki (1972) used those measurements to calculate the atmospheric turnover time of CO, Tco, from the 14C0 and 12C0 balance to be on the order of one month. They also suggested that OH radicals might be responsible for the removal of CO from the atmosphere.
The relatively short CO lifetime derived from 1400 was in substantial disagreement with estimates by Seiler (1974) , who derived a lifetime of six months from the 1200 cycle alone and argued that the 1400 measurements made by McKay, Pandow, and Wolfgang might be too low, thus giving too short a lifetime. In this paper, new measurements of 'CO 4in the lower troposphere are presented, which indeed show a higher 14C0 concentration than found previously. In addition, well-defined seasonal and latitudinal variations of 1400 are observed.
EXPERIMENTAL TECHNIQUES
Carbon monoxide was separated quantitatively from 200m3 of ambient air with the sampling apparatus shown schematically in figure 1. After compression to 4 bar by a viton diaphragm compressor, the air was pushed through the system at a flow rate of 50 l (STP)/min. Absorber I contained 5 l of a 51\'I NaOH solution and served to reduce the atmospheric CO2 concentration of about 330ppmv to a level below 3ppbv. After the removal of CO2, carbon monoxide was quantitatively oxidized to carbon dioxide on a hot Pt-surface and collected in a second absorber II, which contained C02-free NaOH solution. The total amount of air processed was measured with an integrating flow meter.
The carbon dioxide collected in absorber II was liberated in the laboratory by acidification and collected through a vacuum line into a trap chilled with liquid N2. After purification by low temperature distil-lation and gas chromatography on charcoal, the CO2 was transferred into a proportional gas counter. Such mixing ratios would increase the 'CO 4concentration derived from 12C0/yr (Seiler,1974 and we can write:
where k4 is the (pressure-dependent) rate coefficient for reaction (4) . Dsoli: CO is also removed by soil uptake. The uptake rate is proportional to the CO concentration above the soil and a deposition velocity v, which has been determined by Liebl and Seiler (1976) to average 0.04 cm Thus, we can write:
Equation (1) The corresponding optimized calculations of the 1400 seasonal and latitudinal variation are compared to the experimental data in figures 2 and 3 (for the 1200 calculations, see Volz and others, 1979) .
From the average destruction terms in equations (7) and (8), the tropospheric lifetimes of 14CO and 1200 can be calculated. They are:
and. The errors given are caused by the source and sink terms in equations (7) and (8); they are discussed in detail by Volz and others (1979) .
